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Technical Lesson 46 


GENERAL ELECTRIC MODELS H-51 AND H~71 — TOSTINGHOUSE MODELS WR->6 AND WR-7 


RADIOLA MODELS 82 AND 86 — GRAYBAR MODELS 770 AND 900 


INTRODUCTION FOR H-51, WR-6, RADIOLA 82 AND GRAYBAR 770. These instruments 
employ the same circuits and chassis as the receivers described in Lesson 45 
with the exception that they include a tone control. 

The assembly wiring is shown in Figxire 1. The electrical description of 
this circuit is given in Lesson 45 and will not be repeated here. The tone 
control is, however, a new feature and therefore a description of its action 
seems necessary. 

The tone control consists of a 40,000 ohm potentiometer in series with a 
.025 mfd. fixed condenser. This arrangement is shunted around a choke 
placed in the second detector plate circuit. With the resistor arm at the 
extreme "high" position, the reactor is shorted and the full amount of the 
resistance is placed in series with the condenser, thus giving the normal 
fidelity of the receiver. As the potentiometer arm is moved toward the 
extreme "low" position, the choke and condenser both become effective, and 
thus reduce the high frequency output of the receiver. The amount of this 
reduction is dependent on the position of the potentiometer arm, operated 
by the tone control knob. Figure 2 shows the correct connections for 
attaching a magnetic pick-up. 

Electrical Specifications 


Voltage Rating ... 105-125 Volts 

Frequency Rating ...50-60 Cycles, or 25-40 Cycles 

Power Consumption . 60 Cycles-120 Watts; 25 Cycles-125 Watts 

Recommended Antenna Length..... 25-75 Feet 

Type of Circuit . A-C Screen-Grid Super-Heterodyne 

Type and Number of Tubes...4 UY-224, 2 UY-227, 2 UX-245, 1 UX-280 

Number of Radio-Frequency Stages ... 1 

Type of First Detector . Tuned Input Grid Bias 

Number of Intermediate Stages... 2 

Type of Second Detector .. Grid Bias 

Type of Tone Control . Variable resistance in series with condenser 

across output of second detector 

Number of Audio Stages ... 1 (Push-Pull) 

Type of Rectifier .... Full Wave, UX-280 

Type of Loudspeaker .....Dynamic 

Wattage Dissipation in L.S. Field.... 10 (110 V., 85 M.A.) 

Undistorted Output ... 3*0 Watts 


Printed in U.S.A. 

Contents copyrighted^1930. 
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twrTAI.LATIOM . The student is referred to Lesson 45 for the following 
data on installation: 

Antenna (Outdoor type). 

Antenna (indoor type). 

Special antenna installation 
for noisy locations. 

Ground. 

Tubes. 

RT.OWN FUSE. A blown fuse may be caused by the following. 


Location. 

Adjustment for line voltages. 

Jerky action of station selector. 

Use of local—distant switch. 

Precautions for excessively loud signals. 
Removal of shipping blocks and screws. 


1 . 

2 . 

3. 

4. 

5. 


Connecting the set to a d-c line 
Plate to plate short of the 280 tube. 
Shorted condenser in capacitor pack. 
Shorted filament or heater contacts or 
Defective power transformer. 


dial lamp socket. 


Any of the above causes 
otherwise the new fuse 
the power turned ”0n.” 


must be cleared up 
will blow as soon as 


before a new fuse is installed; 
the old one is replaced and 


oouete poie. double throw 
SWITCH USED AS 
•: radio-record- SWITCH 


A. F. TRANSFORMER OF 
PROPER RATIO FOR 
,PICK-UP BEING USED 



magnetic 
PICK-UP N 


Connevti<y»» for lUfaehing a magnetic pick-np 




in l^°th mech^ical electrical^ch^^ other than that contained 

^^rfin S; stSenrif referred to Lesson 45. This includes: 


Antenna system failures. 

Tube sockets and prongs. 
Noisy volume control. 

Broken condenser drive cord. 
Excessive hum. 

Acoustic howl. 

Low volume. 


storted reproduction, 
idio howl. 

ijistmenr^f r-f line-up and oscillator 
trimming condensers. 

ljustment of i-f tuning ^ 

Lne-up adjustments of gang condensers. 
Lai scale reading incorrectly. 
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PT.Kn.TRTr.AL TESTS. slight^difference^to”remember^ however, and 

SrLlt of the 2nd detector that is not present in these sets. 

1 4 -• rt ^-t-rtrui-T-h rii aeTam. FIkut© 4 shows the sifiiplif’isd 

Figure 3 shows^he schematic^eircui^seinbfy. Figures 5 and 6 show the wiring 

dSl?^s of tSf receiver assembly and S.P.O., respectively. 

making REP L ACEMEHTS in g n°e Lscribed 

?rLLson"45.""re"rLdlf?fLSefo^e-rkerred to Lesson 45 for information 
on the following: 

To remove receiver assembly- . 

To remove S.P.U. reproducer assembly. 

Replacing reproducer cone. 
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SERVICE DATA CHART 

Before usmg tl.e following Service Data Chart, experiencing no 

volume, poor quality, noisy or intermittent 

for defective tubes, or a poor antenna system. If imperfect operation is not due 
causes the "Service Data Chart" should be consulted for further detailed causes. 

Indication 

Cause 

Remedy 

No 

Reception 

No current at outlet 

Defective operating switch 

Blown fuse 

Defective parts in S. P. U. 
Defective parts in receiver assem¬ 
bly 

Open field coil of reproducer 
Open cone coil of reproducer 

Turn line current “On’’ 

Repair or replace operating switch 

Repair cause of blown fuse and replace 

Test and repair any defective parts 

Test and repair any defective parts 

Repair or replace open field coil 

Replace defective cone 

Low Volume 

Low voltages from S. P. U. 
Defective socket power unit 
Defective receiver assembly 

Poor antenna system 

I. F. transformers not properly 

aligned , 

R. F. trimmers not properly 
aligned . 

Shorted field coil of reproducer 
unit 

Repair any cause of low voltage c p 1’ 

Repair or* replace any defective part m b. I . 

Repair or replace any defect .n 

Install antenna system as .suggested on mstrnc 

tion card . 

Align I. F. transformers correctly. 

Align R. F. trimming condensers correctly 

Repair any defect in reproducer 

Poor 

Quality 

Receiver not properly tuned 
Local-Distant switch not oper¬ 
ated properly 

Defective A. F. transformer 
Defective tone control parts 
Receiver improperly . 

Defective or grounded 60,0W-obm 
resistor in S. P. U. 

Tune receiver correctly when receiving stations 

Be sure to use “l.ocar w'hen receiving nearby 
strong stations 

Replace defective transformer 

Replace defective tone control parts 

Align receiver correctly . . 

Replace defective resistor or repair ground 

Howling 

Shipping blocks not removed 
Defective rubber cushions 
Radiotrons 

Remove shipping blocks from receiver assembly 
See any ied or hardened rubber cushions 
Check Radiotrons used in detector and push 
pull sockets 

Hum 

Defective Radiotron UX-280 
Defective part in S. P. U* 
Cjrounded heater lead 

Defective field coil 

Replace defective Radiotron 

Replace defective part 

Repair any ground m heater leads 

Repair or replace field coil 

Dial reads 
incorrectly 

Dial screen not in position 

Dial lamp bracket bent 

Set not properly aligned 
Oscillator used for aligning no 
calibrated correctly 

Readjust dial screen at low frequency end of 

Be^iid dial lamp bracket back to normal 
.AKgii set correctly 
t Calibrate oscillator accurately 


Lesson 46 - sheet 8 





p.nim.A 86 - WR-7 - H-7.1^:^MMBAR_9Q0 

Kl pf^trlcal Specif ications 


. 105-125 Volts 

50-60 Cycles; or 25-30 Cycles 
OK, ^^01^^-125 Watts 


Voltage Rating .im'//.!'.. 50-60 ^^^xes; ui- — 

Freauency Rating .. 4 ‘**’\**’*«a Pwr»ip<?-120 Watts; 25 Cycles-l2o wajxs 

Power Consumption (Radio * *gQ cvcles-155 Watts; 25 Cycles-200 V/atts 

Po-wer Consumption (phonograph).60 Cycles^ S^per-Heterodyne 

Type of Circuit ..4*UY-224, 2 Uy-227, 2 UX-245, 1 UX-280 

Sber of Radio-Frequency Stages..Input Grid Bias 

Sber of Intermediate Stages.-. .Power Grid Bias 

Sber of iudio sSes phonograph or /. (•. I! Tow'lipedance 

Diameter of Turntable ... .Full Wave, UX-280 

Type of Rectifier .... Electro-Dynamic 

Type of Loudspeaker .. .10 [llO V., 65 

Kage Dissipation in L.S. . 3.0 Watts 

Undistorted Output ••••••••••♦••• 

Ti’T.p.CTRICAL circuits,, ^hese instrments ®^®^^“^iesson, ^ 

rrodSftionlrt^fhofe'Lrbrrecordld on home recording record blanks. 

^ A. T lust described and when 

These sets incorporate the tone control of thos i electrically the same, 
thf ?olLy switch in the ^adio^ P^xtion,^it ^e other 

The schematic circuit is shown in rigux 

u.. =.-if 

feT'S'S,?.s/siis/£ 

arsL-s »rpirsp'p^i 

Th. output of tB. Plo‘-«P ‘".gj g‘ttf SSIrS tS; 

rss Sfi SI g 

amplifier. The output of this tube i Is m turn delivered to 

Sfas a power ^Pimer, ^a output of whic^^^^^^^^^ ^ 

jrteftfoS^refc^^ctefLro^srthe magnetic pick-up. 


Lesson 
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RADIO RECORDING, Any radio program may be recorded^on a home recording^^ 
blank with this instrument. The additional material required is a record 
blank and a special home recording needle. 

The electrical functions of recording a radio program are 

recefvinrsuch a program with the exception that the Pick-up is substituted 

for the cone coil of the reproducer unit. Eie cone o. 

across the output with a 150 ohm series resistor in the circuit and the repro 
ducer is used as a monitor. When acting as a cutter greater pressure is 
reauired on the record than when reproduction is in P^?Sress. Therefore 
a small weight is provided for placing on the pick-up head while recording. 

AftPT* making a record, it may be played either on the present instrument or 
anv other phonograph in the usual manner with the exception that the special 
neL?fuLd?or recording must also be used for reproducing. _ If the present 
iLtrument is used, it is important that the weight on the pick up head 
removed, otherwise the record will be damaged. 




(=3 



Circuit changes /or 25-cycle and 
AO-cycle operaticn 

Figure 8 

HfiMF. recording, a small hand microphone is provided for recording the 
voice or other programs originating in the home. This microphone is con¬ 
nected in series with the bias resistor of the first detector and across 
a tap on the pick-up input transformer. About 10 milllamperes then flows 
through the microphone. The circuits then function as in "Phonograph ^ 
Reproduction” except that the output of the 345 tube is fed 
up instead of the reproducer unit. The weight must be used on the pick-up 

as in radio recording. 

The operation of the audio circuits with selector in its various positions 
is shown in Figure 9. 

Models are also available for 25-30 cycle operation and these may be adapted 
to 40 -cycl 9 operation by means of a special motor condenser. The differences 
between the 35-cycle and the 60-cycle models are: The power transformer, 
the additional filter capacitor; the rotary switch; and the motor condenser. 
These parts are shown in Figures 7 and 8. 
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SCHEMATIC AUDIO dRCUTT D 


2” DETECTOR 
UY-227\ 


PUSM-PUU 
POWER AMPIIRIER 



r/ASNETtC 

PICK-UP 


-o' / TORE CONTROL-'^ 

.0014 MED. 5 4ftOOOA 

J nnOTAS .OJSMPftd 
MPO. 


-e IS GROUND 



SECONDARY Of 
3** I f TRANS. 

_ i 


SECONDARY Of 
3«> l.f TRANS'. 


TO CATHODE 
Of 1” OET 


\ ^ TONE COKTROl-^ 

ilFO I 40,000 A 

.0*745 07S “f® 

MPO 


lii 1 

S:' d! 


•e iS GROUND 



—I FT—ir 

j 7 \) 


TONE CON TRCV' 
40.000 


;.QOOT4S OJSMfpl 
'MfO 


CONE OF 

REPRODUCER UNIT 
(REPRODUCER USED 
AS MONITOR) 

Figure %A- 

Radio 

Recording 



PUSH-PUll 
POWER AMPllFlER 




J COHE Of/ 

REPRODUCER UNIT 

Figure ^— 
Phonograph 
Reproduction 


DICK-Uf USED 
AS COTTER \ 



CONE Of' 
REPRODUCER UNIT 
(REPRODUCER USED 
AS WONnOR) 

Figure — 
Home 
Recording 


’ 0BT6CT0R 
0Y-227>, 


POSH-PUIL 
POWER AMPUFIER 




f TOME COMTROl 
' 40.000 A 

.000745 025 MPO.' 

MPO 


IS GROUND 




CONE OF' 
REPRCIUCER UNIT 


Figure — 
Radio 

,+6 Reproduction 


Figure 9 


Lesson 46 - sheet 12 














INSTALLATION. The student is referred to Lesson 45 for the following data 
on installation; 


Antenna ^Outdoor type). 
Antenna (indoor type). 

Special antenna installations 
for noisy locations. 

Groiind. 

Tubes. 


Location. 

Adjustment for line voltages. 

Jerky action of station selector. 

Use of local-distant switch. 

Precautions for excessively loud signals 
Removal of shipping blocks and screws. 


BLOWN FUSS- A blown fuse may be caused by the following: 


1 . 

S. 

3. 

4. 

5. 


Connecting the set to a d-c line. 

Plate to plate short of the 280 tube. 

Shorted condenser in capacitor pack. ^ . 

Shorted filament or heater contacts or dial lamp socket. 
Defective power transformer. 



NEW NEEDLE 
CUP 


NEEDLE 
CASE CUPS 


USED NEEDLE 
CUP\ 


HOME fieCOftOiNQ 
MICMPHONE 


SeiECTDft 

•SWITCH 


RECORD 

COMPARTMENT 


SPEED 
•ADJUSTMENT 
, SCREW 


PHONOGRAPH 

VOLUME 

CONTROL 


PICK-UP WEIGHT (USED FOR RECORDING) 


MICROPHONE INPUT TERMINALS 


View of phonograph parls 

Figure 10 


Any of the above causes must be cleared up before a 
otherwise the new fuse will blow as soon as the old 
the power turned "On.” 

ArLTTTflT MFNT OF LID MEGHANISjL. A spring mech^ism is 
the lid at any opening position. Failure of 
by the lid either continuing to open or close after 
If this condition is present adjust as follows; 


new fuse is installed; 
one is replaced and 


provided that balances 
operation is indicated 
the hand is removed. 
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1 If the lid continues to open after being released, too much 
tension is present on the spring. Reduce the tension by 
txrrning the adjusting screw counter-clockwise gradually 

until normal operation is secured. 

2 If the lid closes upon release of the hand insufficient tension 
exists at the spring. Increase the tension gradually by turning 
the adjusting screw clockwise lantil normal operation is secured. 

If the spring has lost its tension it must be replaced. If a replacement 
spring is not available try removing a turn from the old spring. 




D C 



Disasaembling the magnetic pick’Up 


Figure 11 



,eir5'*iUKei7S' 

■Magnetic pick-up 
armature spacing tool 

Figure 18 


SKRVTCF, DATA ON The characterLti^s 

rthriha^^^rarc^nfaT^iefr/atuSSrifrererred to Lesson 45. 
This includes: 


Antenna system failure- 
Tube sockets and prongs. 
Noisy volume control- 
Broken condenser drive cord. 
Excessive hum. 

Acoustic howl- 
Low volume. 


Distorted reproduction. 

Audio howl. 

Oscillation. . 

Adjustment of r-f line-up and oscillator 

trimming condensers. 

Adjustment of i-f tuning condensers. 
Line-up adjustments of gang condenser. 
Dial scale reading incorrectly. 


m.F.nTRTCAL TESTS,. The electrical tests^givenln^Lesson_45^are^all^agli- 

cable to the present instrment <=lleht difference to remember, 

reproduction" positio^ 1300^ohm choke and .000745 mfd. condenser in the 
S;"irS?t*S'thl f.^o;n.?“tS°i. th. ,r...nt ihstrument that is 
Sot in the receivers described in Lesson 45. 
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SERVICE DATA ON MAGNETIC PICK-UP. Service work on the magnetic pick-up 
may be divided into the following classes: 


1. Adjustment of the armature. 

2. Replacing rubber pivot supports and damping block. 

3. Replacing coil. 

4. Replacing armature. 


ARMATURE SPACING TOOL F 




MOTOR 


RESISTOR AND 
REACTOR CONTAINER 


4.S MFD. 
CONDENSER 


scLEaoft 

SWITCH" 


PHONOSRARH 

VOLOME'"' 

CONTROL 


Bottom view of the phonograph motor moxinting 
board, showing various parts. 


Figure 14 


ADJUSTMENT OF ARMATURE. Adjustment of the armature consists essentially of 
having it in its el^trical center between the tv/o pole pieces. Need for 
this adjustment is usually evidenced by distortion during phonograph repro¬ 
duction with blasting, especially on the low notes. The following procedure 
should be adopted v/hen making this adjustment: 

1. Remove screws A and B (see Figure 11) from the pick-up, and 
remove the cover thereby released. 

2. Mark the magnet poles and the pole pieces so that when they 
are replaced they will be in their original position. The 
magnet may now be released. Place a keeper such as a large 
nail across the magnet poles and remove the magnet from the 
pole pieces. Another way is to slide the magnet over the 
pole pieces imtil it is on the opposite side of the armature 
adjusting screws. (See Figure 11.) 

If the magnet is released from the pole pieces or keeper even 
for an instant the efficiency of the pick-up as a record cutter 
is seriously impaired. Becareful not to let this happen and if 
it does, remagnetize the magnet before and after reassembling. 
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3. With a small screw driver loosen screws C and D. The small 
piece of metal that holds the damping block may now be moved 
either way imtil the armature is approximately between the 

two pole pieces. Judging the center by the eye is sufficientlv 
accurate for this adjustment. ^ 

4. After the center has been located the two screws, C and D, 
should be tightened. The magnet may now be replaced, the 
keeper removed and the pick-up reassembled in the reverse 
manner of that used to remove it. Vffhile reassembling be 
sure that all dirt is completely removed from any part of 
the magnet, armature or other parts of the pick-up* 

REPLACIN^_RUBBER PIVOT SUPPORTS AND DAMPIMG BLOCK. After considerable time 
or due to climatic conditions, the rubber pivot supports and the rubber ^ 
damping block may become hardened and require replacement. Such hardening 
is usually evidenced by the armature being set to one side and not moving 
easily. As with other rubber articles, these parts give best life when 
used frequently. 

The pick-up should not be supported, when not in use, by the needle resting 
on the record or turntable as such use will tend to set the armature to one 
side. The pick-up should hang free. 

Usually the rubber pivot supports and damping block will require replace¬ 
ment at the same time, and are therefore supplied in sets of three. When 
a replacement is necessary such a set should be procured. If such a set 
is not available and a repair is urgently needed, the damping block may be 
cut from a piece of automobile inner tube. The rubber strips for the pivot 
support may be cut from the thin portion of a baby’s rubber nipple. Use 
the following procedure when making replacements; 

1. Procure magnetic pick-up armatxare spacing tool. This is listed 
in the manufacturer’s spare parts catalog, or it may be easily 
constructed by referring to Figure IS. 

5. Remove the pick-up case and the magnet from the pole pieces. 

3. Unsolder the leads to the coil at the terminal strip Inside of 
the pick-up case* Remove nuts E and F, Figure 11, and release 
the pole pieces from the back support. Now remove screws C and 
D and disassemble the pole pieces, armature and coll. The old 
rubber should be completely removed from all parts, and the 
parts should be scraped clean with a knife. 

4. Place the new rubber pivot supports in their proper place. 

This may either be tubing or strips. Reassemble the pole 
pieces and coil, and new rubber damping block in place with 
armature spacing tool in place as shown in Figure 13. Now 
place in a small vise and clamp the pole pieces together, as 
shown In Figure 13, with the spacing tool in place. Tighten 
nuts E and F, remove pick-up from vise and remove spacing tool. 

5. Reassemble the magnet and cover, making sure the small magnet 
clamp is in place at the top of the magnet. 
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rfplacing pt hk-ttp coil. The pick-up coil may be 

manner as the rubber ""supports and damping blocks, the difference bei g 
S ^he coi! Is replaced instead of the rubber pieces. 

ii ^iSpSSSs"Sf>«* -111 •'“ssir*' “ 

a new armature should be Installed as soon as available. 

g..TT.O MQNglC PICK-.f gP 'feffSloSS 

v???orrecLdl l^fver^deslrabirlor test purposes. For testing the 
ability of the pick-up and tone arm to track the record groove u e. 

"Funeral March of a Marionette" - No. 6639. "Zampa" - No. 35985. 

For a voice as well as low frequency test at the same time: 

"A Gay Caballero^ - No. 21735. 

For dance music which has an evidence of high frequency as^well as 
low frequency response use: "Bull Fiddle Bxues 

For checking low frequencies mainly use: "Aloha Oe" - No. 21121, 
whlcr,at the very end has about 50 cycles recorded on it, also 

"Andantino" - No. 35843. 

For testing rattle of pick-ups: "My Carolina Sunshine Girl" - No. 40096. 
pg0,00^H^M0T0H ^HVICJ.^ 

following covers the details of any service that may become necessary. 
Tr,n,.TrATTnN OF MOTOR. The various bearings and gears of the motor should^be 

in Fig,. psj~fa; svs-sitss" rttfoii 

available, any high grade light engine oiuy desirable that the 

of oil to prevent rusbing. 

nPFFn rroiilaTION... a stroboscope disc is included with each instrment^which 

makes speed adjuitments very scope disc is not 

avaf!ablf tL^ethod on shelt ll may be used for correct speed adjustments. 

1 Place a record on the turntable and insert a small piece of 
Spe? mdl^tL edge of the record to serve as an indicator. 
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MAGNETIC PICK-UP SERVICE DATA CHART 


Indication 

Cause 

Remedy 


] 

No reproduction 

( 

^oor volume control contact between 
arm and resistance 

Llean volume control resistance with a 
pipe cleaner and any of the various 
cigarette lighter fluids 

Dpen pick-up coil or connections 

Repair any loose connections by resold¬ 
ering or replace an open coil 

Weak or distorted 
reproduction 

Loose needle 

Tighten needle in socket with needle 
set screw 

Dirty contact in volume control 

Clean volume control resistance and con¬ 
tact arm 

Armature out of adjustment 

Center armature as described 

Defective rubber damping block or 
pivot supports 

Replace rubber damping block and pivot 
supports 

Dirt in armature air gap 

Clean all dirt from air gap by means of 
a blower or disassemble pick-up and 
clean. Remove rust from armature if 
necessary 

Weak magnet 

Remagnetize magnet by taking to mag- 
nsto repair shop. Place keeper across 
pole faces until magnet Is again in 
place in the pick-up. Making repairs 
without placing a keeper on the mag¬ 
net is the easiest way of having the 
magnet lose its magnetism. 

Needle holder rattle 

If the needle hole of the pick-up cover 
touches the set screw that holds the 
needle, a rattle will result. 

l_ 
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p Plav the record in the normal manner and count the ni^ber of 
revolutioSI made by the turntable for one minute. The speed 
should be 78 revolutions per minute. 

3. Turning the speed regulating screw (Figure 10) clockwise 

allows the motor to run faster, and counter-clockwise, slower. 
must hy trial until the speed is 78 revolutions per minute 
as determined from a full minute's count. 

NOTE; The speed of the machine should be checked at least four or five 
times a year. Improper speed will cause distortion. 

rnvFRNOR The governor will maintain a constant speed of the motor within 

" adSsted"°"l^raSSLfm!L"on'l^e"moIor "including lubrication) 

eSfhav^ f^ert^^A e^Lt ^n the regulation of speed and the speed adjust¬ 
ment should be checked before the unit is again placed in 

OiL U^PER SPINDLE SSAAING 
AND GOVEPNOft SHAFT BEARING 
t WITH MOTOR OIL 






LUBRICATE SPIRAL OF SHAFT 
AND GEAR WITH MOTOR GREASE 


OIL GOVERNOR SHAFT BEARING, 
GOVERNOR SLIDING SLEEVE AMD 
LOWER SPINDLE WITH MOTOR OIL. 


Lubrication points of the phonograph motor 

Figure 15 


W0T8Y QPaRATION. 


^ L no-i< 5 P or rattle may sometimes be caused by 

“Hi? IHsHss-'s.tcs, rsi 

Sill tL bearing in position. Adjust the bearing to the most 
nulet running position and retighten the set screw. If this 
proledl^ is'nit successful the position of the governor spiral 
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relative to that of the governor drive gear should be shifted 
slightly -until a condition of minimum spiral to gear noise 1 

obtained. 

To do this the set screw holding the thrust bearing at the gear end of toe 
governor spindle is loosened and the bearing shifted slightly 
(“loosenine the bearing on the opposite end of the shaft first if necess ry; . 
^owrw^tS'thfbearLg'at the di^S end of the spindle loosened 

It to nrevent it from slipping out, start the motor. Vvhile the 
motor is running, press lightly against this and clamp the set screw 

If In nlflcp The center of the worm should be approximately OPPJ 
s?te tL Ln?er o? ihe worrgear. If this is not the case for the position 
of minimum noise a defective or poorly lubricated worm or worm gear s 
indicated. A bent governor spindle may also be the cause. 

3. Governor Spindle. A bent governor spindle will 

the gears and bearings as well as noise. The bent spindle sho-Oi-d 
be replaced with a new one. Removal of the governor 
pushed by loosening the two governor bearing screws, one at each 
Ld of the governor shaft, and lifting the governor from the frame. 

4. Governor Driving Gear. Remove the motor spindle and examine the 
gpar for wear. If the wear on the teeth is uneven on opposite 
sides of the gear the turntable spindle is bent and both gear and 
spindle should be replaced. 

5. Turntable Spindle and Disc. A bent turntable spi^dle, ^ 
or improperly adjusted disc will cause noise. The 

may cause the disc to rub against the iron core of . 

coils. A bent spindle can be detected by Placing ^ 

on the motor board with the point against the 

pencil point touches the spindle on one side 

motor is running, the spindle is bent and 

If the disc is bent and rubs against the cores of the motor oolls 
the lower spindle bearing should be adjusted, or the disc should 
be replaced, depending upon the extent of the damage. 

6. If the motor "humps" (turntable jumps up and down), it may be 
due to a faulty or worn gear or worm; insufficient grease or 
poor grease on the worms; or not enough turns on one of the 
upper motor coils. 

fflilATTNG. Normal operation of the motor will produce more heat th^ can 
as an indication of a defect. 

nnMTTMTTTTV 01? MOTOR CIRCUITS. Due to the absence of a motor terminal ^o^^rd 
ifIfbest to disconnect th i-motor and test for continuity of circuit direct- 
Tv at thp motor coils. This may be done by any of the methods used for 
regular continuity tests. Associated circuits should be checked by referring 

to the diagram. Figure 16. 
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Assembly wiring diagram of the radio-phonograph combination instrument 


Figure 16 
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PHONOGRAPH MOTOR SERVICE DATA CHART 

The following Service Data Chart indicates the cause and remedy fo^any^^^ 
which may be encountered in the operation ot the phonogr p 

according to their indications: ___ 


Indication 


Remedy 


v„ A r. a. socka outlet Eii^ck with a O-150-V. A.C. «ltmeW 

Loose or open connection in the con- Repair any defective connections 

nector cord or plug . _ 

Failure to run ^^rong or open connections of motor Check wiring and make any repairs nec- 



Jammed motor 


Shipping wedges not removed 


Low line voltage 


Improper lubrication 


essary 

Rotate turntable by hand with power 

on If jammed examine motor and le- ; 

place or repair part causing jamming 

Remove paper wedges if used between 
disc and coils to hold motor during 
shipment 

Check line voltage with a 0-150 Volt 
A.C. voltmeter while motor is run¬ 
ning and phonograph is m operation. 
The voltage must be between lOS-l^o 
for proper operation. 

Examine moving parts, bearings and 
gears. If oil and grease is gummy 
clean and lubricate 


• MO- i^roperiy n.oun,ed or jan^^ 

in shipping running- Do not tighten any screw 

sufficiently to cause binding or slow¬ 
ing down of the motor 

Worn motor spindle ball bearing Repla ce a worn ball bearing _ 

Weak motor coils AfW checking all ‘h'f ^ 

the motor still fails to maintain speeu 
replace one or both of the motor coils 

It is possible for them to test elec¬ 
trically O. K. but be weak in opera¬ 
tion 

— Loose coils or coil lan.ina.ions 

hum place a small wooden wedge be¬ 
tween inside of coil and core 

Hum ______ _ __ 

^ , - . . ~ Tighten motor mounting screws or re- 

Cabinet hum rubber between motor and 

cabinet 



Loose coils or coil laminations 


Cabinet hum 
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TO RRMOVF. MOTOR. If it is necessary to remove the phonograph motor, it 
may be done in the following manner: 

1. Place the pick-up and tone arm to the side, clear 
table. Remove needle from pick-up and remove turntable. 

2. Gain access to the rear and remove all wiring to the motor. 

3 Remove the three nuts, washers and rubber pieces from the motor 
supporting bolts, being sure to hold the motor so that it will 
not drop. It may now be moved to a place convenient for work. 









View of motor board tvUh turntable removed 

Figure 17 

1. Remove the motor as outlined in the foregoing paragraph. 

2. Open the lugs holding the black power leads to the motor 
frame and remove these leads to one side. 

3 Release the round head machine screws holding the coil unit, 
whiS L to be replaced, to the motor frame. 

4. Put the new coil unit in place and replace the coil unit 
mounting screws, tightening them carefully. 

6. R,pl.ce »• S’tSSlSrS 

Jl! .Otor If n=o..»fy. 

6.. Replace motor and turntable and test for operation and speed. 
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thl fovefn°og sgl e fo/lo^^nl "procfagfeT 

1. Remove the motor. 

S. Unscrew governor bearing screw. 

^ Push the governor spindle against this hearing so as to start 
ifLfof sockef and remove this bearing. 

4. Remove the governor spindle with its associated parts. 

5. All governor parts are f collarf s fastened to the 

assembled. The governor noldl g spindle 

6. R.pl.=e th, governor splndl. “<> 

the outer tip of the spindle in^he bearing, after 

first, and then Inserti g ® ^ ^ its set screw tigntened, 

SiS il 0 ?ft“h 5 in tn. bo.rM=. 

It 1. nvn.111 . good pl« to lobrlo.t. tb. »lt .honour oorvlo. 
work is done. 

8. Hopl.00 .Otor »d turntat,!., »d t..t tor operation end .peed. 

...,.01.0 ,m. lo eo.. .dP»Bl.E. MSC d"™"" 

1 Remove motor from cabinet. 

3. open the lugs holding the power leads to the motor frame and 
move these leads to one side. 


3. 


4. 


5. 


6 . 


move 

?”Knjro«°»noSL2|» 

Sfg^eSS SSv?« IS?" . reedlly .oc.aelblo. 
"p“s.?for“SerirttS“oS”i5inSiS*2d 


pi'ueevxw-tw 

•►>.£. 4 - i*hp> ball bearing under the lower 
note; Care should he taken to see that 
l^of the motor spindle is not lost. 
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?♦ ATter assembling the motor the lock nuts around the spindle 
adjusting screw should be loosened and the spindle adjusting 
screw should be adjusted until the motor disc turns freely 
in the center of the air gap of the coil units. 

8- Tighten the spindle adjusting screw lock nut. 

9. Replace the motor and turntable. 

10. Lubricate the motor. 

11. Reconnect, following the wiring diagram. Figure 16, and test 
for operation and speed. 

REPLACING THE MOTOR SPIMDLE BALL BEARING. A worn motor spindle ball bearing 
will cause slow or varying speed and should be replaced as follows: 

1. Place the pick-up and tone arm clear of turntable, remove any 
needle which may be in the pick-up and remove the turntable- 

2. Loosen the spindle adjusting screw lock nut and remove the motor 
spindle adjusting screw. The ball bearing may now be removed. 

3. Place the unit in its normal operating position. The motor disc 
will now rest on the pole faces of the lower or current coil. 

4. Lay a card across the motor mounting panel, against the motor 
spindle, and mark the spindle lightly at the point of contact. 

5. Lift the spindle until the motor disc touches the pole faces 
of the upper or voltage coils and again mark the spindle. 

6. Put the new ball bearing in place and replace the motor spindle 
adjusting screw, adjusting it so that the card placed across the 
motor board will make contact against the spindle just half-way 
between the two marks previously made. This should place the 
motor disc in the center of the air gaps. If the disc is warped 
an additional adjustment one way or the other may be necessary to 
prevent it from rubbing against the pole pieces in operation. 

7. Lubricate, replace turntable and test for operation and speed. 

SERVICE DATA ON MICROPHONE, The small hand microphone used for home record- 
Ing is of rugged construction and will give good service. 

If any difficulties be enco-untered, however, repairs other than replacement 
of the cord, the handle and shell, or the mechanism should not be attempted. 
The adjustment of the diaphragm and carbon pressure is made at the factory 
and is practically impossible to duplicate in the field. Figure 18 shows 
the essential elements of the microphone which may be replaced. 
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...VTC. D.TA ON AUTOMATTC fMECHMIgM- J special Mechanism is^pro-^^ 

vided which at the ena oi a |ick-up. The absence of a 

to the motor and short circ^ts ^ight be^present while the turn- 

brake eliminates any ^ of the pick-up prevents any needle 

table is being flopped ^d the ®^^ting^of the^pick^up^p^ ^ 

f slight c??ck^is\el?r^d tAen silence until the next record is played. 

PTOK-UP SWITCH FAILURE. Should motor stop at toe^end^of^a ^^°rd,^but 

ru?n?iSnslL15l£f dSrif iy Of the following causes: 


1 . 


2 . 


poor connections at pick-up switch. Check and repair con- 
nections if necessary. 

contact arm bent or its tension lost so that contacts do not 
close. Repair or replace if necessary. 


3. 





S SUSS rMl" •• 

operating properly. See Figure 19- 

The left-hand ®®^®\’^°^‘^^®^he^swi£h^b£y^Md£hl rlg^-h^d screw passes 
ab 5 nd 3 Stm£?®of the switch on the base plate. 
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Hemove the single small screw holding the switch cover in place. 

Set the tone arm to the "On" position and examine the switch 
contacts to see that they close. 

If the switch does Hap'^rtwee^ tL 

screws should be ^ e in the «0n” position), so 

on the base plate ^with the ton switch cam lever 

that there is a space of V32 in. ^etween^tne s^^ 

S?e?«i*S5 «.» thi,.«».«.«h., «» 

made tighten the switch mounting screws. 

Clean the switch contacts with 00 sandpaper to remove any 
corrosion that may be present. 

Replace the switch cover plate. 

Replace the txirntable with the Ji^^j^g^inslde^rlm^of^the^ 



Figure 19 
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automatic switch mechanism service data chart 


Indication 

Cause 

Remedy 


Loose latch plate 

Tighten latch plate screws with plate 
in correct position. (See Fig. 19) 

Failure to trip 

Latch trip does not engage latch 
plate properly 

Increase tension on latch trip 


Defective latch plate. If the friction 
lever swings with the eccentric rec¬ 
ord groove, but the operating lever 
fails to swing or swings slightly, 
the latch trip is probably caught in 
a burr on one of the teeth of the 
latch plate 

Remove all burrs from the latch plate 
with a piece of emery cloth or a fine 
file. Also make sure no burrs are on 
the edge of the latch trip 

Premature tripping 

Worn surface 

Examine the contact surfaces between 
the brake lever and the latch (point 
“A” Figure 19). These two surfaces 
must be square. If they have become 
worn round, they should be squared 
with a fine file 


Insufficient tension 

If the latch does not strike the latch 
stop pin “B” (Figure 19), when the 
brake lever is pulled to the 'On 
position, increase the tension of the 
latch spring 


ryamtnATTQM - LESSON 46 


1 . 

2 . 

5 . 

4 . 

5 . 


8 . 

9 . 

10 . 


f the phonograph motor bumps up and down what is likely to be 
ow^is^the^speed of the phonograph motor regulated? 
f diftortir" hLst^i'^occS^rwhe^a^^ord is being played' 
fh^is it necessary to plLr^'-keeper" across the pole pieces 

•? n^reprSduction could be obtained from the phonograph what 
-/SfpowefL^sfSrmrr°in"fRadiola 86 should become defective 
^^lu^r^Wd^Lc^orfori:"^^^ you take 

Vhat would^you^do^lf the volume control operated noisily? 
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